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CHAPTER I 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Introduction 
 
Rock is an excellent material upon which to bear a building foundation. A 
number of engineering structures such as tunnels, powerhouse cavern and mining are 
also constructed in rock mass. It is because rock is a very stable material exhibits 
practically no compression under load. The stability of these structures are greatly 
influenced by the engineering behaviour of the rock mass. The behaviour of the rock 
mass is controlled by many factors, such as, joint spacing, joint behaviour, joint 
orientation and the condition of the joint. The latter include joint roughness, joint 
wall weathering and infilling material. Therefore, understanding of the mechanical 
properties of jointed rock mass is important for analyzing, designing and stability 
performance of structure built in or on rock mass. 
 
 
Normally, intact rock displays a higher strength is becoming. However, the 
condition may change by the existence of joints in rocks. It comes worst when joints 
are filled with infilling materials. The tropical climate facilitates an intensive in-situ 
weathering of the rock joint, which contribute to the formation of the infilling in the 
joint aperture. Infilling material normally comprises highly weathered material; 
therefore, it exhibits compressible and crushable characteristics that lead to high 
deformation behaviour. The high deformation of the filled joint caused problems to 
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the structures built in or on the rock mass. These problems are normally associated 
with block displacement and settlement. Due to a higher degree deformability of 
filled joint, a study has been carried out to verify the effect of infilling on the 
behaviour of joint. 
 
 
 
1.2 Project Background 
 
The presence of joint in the rock mass will increase its deformability. However, 
the deformability of the rock mass may increase further when the aperture of the 
prevailing joints is filled with weak infillings. These types of joints are termed as 
filled joints and commonly found in tropical countries where intensive and 
continuous weathering of rock mass is inevitable. The main effect of filled joint is 
that they weaken the rock mass in terms deformability under both normal and shear 
loading. Consequently, this critical discontinuity may impose a detrimental effect on 
the stability of a structure associated with excavation in rock mass. 
 
 
 
1.3 Significance of the Study 
 
 Filled joint may be subjected to both normal and shear loading due to stress 
redistribution following any excavation in a rock mass. Study on the deformation 
behaviour of filled joint under normal loading is therefore form an essential part in 
understanding this critical geological discontinuity. This knowledge is important in 
designing a structure, such as slopes and openings, in rock mass that contain filled 
joints. 
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1.4 Objective 
 
The main objectives of this study consists of the following: 
a) To review the effect of infilling material on joint deformability 
b) To study the behaviour of filled joint by under normal loading through series 
of laboratory tests on model filled joint 
c) To verify the effect of infilling on compressibility and elastic modulus. 
 
 
 
1.5 Methodology 
 
Methodologies been used to achieve our objectives of study are: 
a) Literature review 
b) The laboratory testing 
 
 
 
1.6 Scope of the Study 
 
The study will focus on the following: 
a) A physical model representing a filled joint forms by in-situ deposition of 
weathered materials in joint aperture. 
b) Infill material that consists of granular, granite residual soils. 
c) Deformation of filled joint due to uniaxial loading only. 
d) Behaviour of filled joint in terms of compressibility and modulus of 
elasticity. 
 
